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[Claim 1] An echo canceller comprising: 

an adaptive filter (31) for generating a pseudo echo based on a 
received signal; 

a subtractor (32) for subtracting the pseudo echo from a transmitted 
signal to delete an echo component; 

a double-speech detection circuit (33) for detecting a double-speech 

state; 

a coefficient correction circuit (34) for correcting a tap coefficient of 
the adaptive filter in the normal state and pausing the correction of the 
coefficient in the double-speech state; and 

a delay circuit (35) for delaying a signal used for the coefficient 
correction in the coefficient correction circuit by at least about a delay time of 
double-speech detection in the double-speech detection circuit. 

(Page 2, right column, lines 29-33) 

An acoustic echo canceller is introduced for the purpose of cancelling 
an echo g t with a pseudo echo Gj (= EH^X^i), where H^i) is a tap coefficient) 
generated in an adaptive filter 1, thereby reducing acoustic coupling. 

(Page 2, right column, line 45 - Page 3, left column, line 7) 

An serious problem that should be considered in the echo canceller is 
a decrease in an echo deletion amount in the case of double-speech, 
fluctuation of an echo path, and generation of a narrow band signal. 

1 



Double-speech refers to a state where communication partners utter 
speeches simultaneously. In the presence of double-speech, coefficient 
correction cannot be conducted, and an echo deletion amount (a power ratio 
of echo components contained in an echo and a residual echo in an input 
signal) is decreased momentarily. In order to solve the problem involved in 
double-speech, when a double-speech coefficient is detected, coefficient 
correction processing in the coefficient correction circuit 2 is paused until the 
double-speech state is completed so that a tap coefficient of an adaptive filter 
is not substantially fluctuated. 

(Page 3, left column, lines 29-40) 

In order to solve the above-mentioned problems, the echo canceller of 
the present invention includes: as one embodiment, an adaptive filter 31 for 
generating a pseudo echo based on a received signal; a subtractor 32 for 
subtracting a pseudo echo from a transmitted signal to delete an echo 
component; a double-speech detection circuit 33 for detecting a double- 
speech state; a coefficient correction circuit 34 for correcting a tap coefficient 
of the adaptive filter 31 in the normal state and pausing the correction of the 
coefficient in the double-speech state; and a delay circuit 35 for delaying a 
signal used for the coefficient correction in the coefficient correction circuit 
34 by at least about a delay time of double-speech detection in the double- 
speech detection circuit 33. 

(Page 6, left column, lines 26-28) 

When a double-speech state is generated and the state is detected by 
the double-speech detection circuit 4, calculation of a correlation function 
and processing of coefficient correction in the coefficient correction circuit 2 
are paused. 
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(57) Abstract: 

PURPOSE: To prevent an echo cancel quantity from 
being reduced against double- speach or echo path 
fluctuation with respect to the echo canceller used for 
a voice/TV conference or the like. 

CONSTITUTION: This canceller is provided with an 
adaptive filter 31 generating a pseudo echo based on a 
reception signal, a subtractor 32 subtracting the pseudo 
echo from a transmission signal to cancel the echo 
component, a double- speach detection circuit 33 
detecting a double-speach state, and a coefficient 
correction circuit 34 correcting a tap coefficient ot 
the adaptive filter 31 in the normal state and pausing 
the correction of the coefficient in the double- speach 
state. Furthermore, a signal used for the coefficient 
correction by the coefficient correction circuit 34 is 
delayed by at least a delay time of double- speach 
detection by the double-speach detection circuit 33 and 
the result is inputted to the coefficient correction 
circuit 34 by means of a delay circuit 35. 



COPYRIGHT: (C)1993,JPO&Japio 



V 



@ 



-i 3 



JL EI 



i 



rs 
H 

I 



(19)0^B«pHp^ CJ P) 



02) & m & it & m ca) 



#ifFF5 -252079 

(43)^§flB ^5^(1993) 9 ^280 



(5Qlnta s 

H 0 4 B 3/23 
H 0 3 H 17/02 
21/00 
H0 4M 1/60 
3/56 



9199-5K 
L 7037-5 J 

7037-5 J 
C 9077-5K 
C 



F I 



m&m& *et* m&m<o%L7(.± 12 jo mm\zm< 





«flHT4-81566 


C71)tiJiPA 


000005223 










(22)tBSB 


¥fiSc4^(1992) 3 ^3B 












«fF 








tt$J HMU 1 l**ffi +ME±/hffl*1015#ife 














(72)S&W# 


*n step 








»=SJ 1 IKJ 1 Htm «PMK±*>fflf 1015#ift 



















(54) [«na>«n;] + 



(57) 

Jc*offtt«jEt#Jhi-*«ft*jElillK3 4 

tamm3 3 xw-r^ v - ? tkth<Dmmv*m&m&% < 

3 o t Zffi^/;z1><?>X$>Z>o 



S 



V| is 



1 

n 



0 



C2) 

1 

JSifc ^ -f ;w ? (31) £ , 
(3 2) t. 

^^>u h-^«B**aj-f-*^^h-^*k£BH» (3 
3) fc. 

(34) 10 

(3 5) t t«XfcX3-» t>"t7, 

[M««2] in-«K*tt«tUH» (3 6) 
^gcKo^rHfT-f & fc©"e*s^S 1 - 3 0>isma* 



#&W5 - 2 5 2 0 7 9 

2 

[0 0 0 1 ] 

/TV © *> -6 ^ I* 7* <f v * * JP A #«MS i£ » ^ 

li. {pj^^2^/ / 4^^^u^tt^>^w r»; 7 k h 7 

[ 0 0 0 2 ] 

T V*BH6«-CJiA»#tD#li^W * > 5 t-Xfc:- 
# 2 4 £iBv>T*i;§:tC®i£i-& 0 C(7)y^f ATI^ X 

t:-* 2 4 ^^^im^tt^$g^^Xi (m a* 

^l^KMCJ: ^n^>5^J-n- gi '(=2 

hi Ci) X, Ci) , (ILhi 00 li>f >'*;i/*Jfc«) £ 

<b ^ i> i; > y-^^-t & ftBbP* & o j¥l^x zj - * v y 
Jzvtem.foyj lT^L^Mx^^Gi (=2 
H, Ci> X 1 Ci^. iiLHi (i> li^ y^a) T^<7> 

[0003] -r^Jb^, xtr~7j24 frbmtiznti^: 
^x, tLr^or<^ 0 i«>— aBBtt©S»**i ^® 

yZ-Uirh^A 9 u^^KU^iL^fi^^- ^x\n 
ttcioT, iO-&EB«&^3pJff * 1 ttTC Li o hi- 
[0 0 0 4 ] Z<0^^-^^>^y{Z^X^m.LX^ 

[0005] * t \*m&w^M-%t>mmK% 



C3) 



5-252079 



[0 0 0 7 ] 

[0 0 0 8 ] *5&W»i^^&P9a*tc®*T*^ii^:<> 

ic-t £ ^ £ K&& 0 
[0 0 0 9] 



izm^zm^zy-r^ h-?$t&m8&3 3 -co^-tjv k 

4 tcA#£-t!r&S&[nIi&3 5 £ £ ffi x *> <D T * 



[0 0 10] itz*%m<Dx-=i-*v>-*:7l±, 

i:«:<«ft*jE@M3 4 KA* 3 -£&SD#;L EVK 3 7 t 
Z*%KffijLtz1><DX$>2>o 
[0 0 1 1 ] CI <D 2&U<DfZm<0 -X^-* -V > -b ^ lift 



30 



40 



50 



[0012] £tz*$km<D^^-**>*7it* i/jffe 

OMULT, .xr;-** >*?tcj3tt*#atejEleIE& 

i-z&mx&ox, *<D%0>m®t*0>&'^mihLtzf5 

o / < 7 - x je m i 1 1 tz m t &w m m m m m m <o % a & 
b~-o*»^tz&&mt<omt<D&frz, 9c\zm*tz- 

K^XUft^ht^oftM&Zm^T^Zo 
[0 0 13] £ fc^^O-xn-^ >-tr^li, ZhK 

il&teSIWa«:«^Lr»^fL3t1S«:^0**«li+* 

ai + & a effi « m a t t z mm m 
m^wtv -xf&Ltzmz , fttc&^^-oco#a<7)#r 

Lv^fH, £<Z>I^S<&4&S*£«atcov*T^fT 
[0014] S fc*:56W^>^3-^r^ Hfe<0?g 

iULt, ±tzy?)v h-*tmas2titz%(b\£WLmm 

[0 0 15] $tz&§kW<Dx-x-*<>r 1&<Dfc 

mtvx, &&mmwfflmzm5LftmM&t m^mm 

^UWT'J *y b1~Z>Z t *mfflLt~fZ> i><7)X& 
[0 0 16] 

mm] #a*gJEia^3 4 {z&v&%&»jE<otz#>iz& 
mfc<nmj&DZ*k.bfixfrbfti&mjEmm3 4 izxtf 
7>v h-?&mmmmm&±izWL&zti2> 0 cmzx 

3 3-C^n.$r^£Bf -£>^*tc^Pri]D(OMM^*ofei: L 
Ti, «a«iEiai»3 4 HA*?ti&fi-^iS®0]»3 

^3 3xr-?)\> h-?Tbm&2ntzmAx&%Lfe]E®& 

Wit ^K&tf^o 

[0017] ^^-jfi^i&^*o2tB#uii#a 



C4) 



5-252079 



10 



20 



s&3 6?j-?-mm$tM#famztitzmz{*^ mai 

{5JS&3 4 izmmtmzXjj-f Z> X 9 K-fho 

[ooi8] t tzm^mm^KftLx bx-^-mm&M 

[0019] 

mmm) nr. m^^mmLx^m^mmm^wtm 

mn^^-Xi zm^i^xmig^^-Ei zmjj*tz> 
hmzx$>z> 0 

[ 0 0 2 0 ] 4liMi3-G 1 tr^^-Ei 

mx&2> 0 z.(Dy-?)\< b -?tkmm$&4 co^tiiMi 

^ t^n-jg^g&Ccl^-r^^J > #^&». Ea9 
1 - 8 2 & ¥%^mx& & Q 

[ 0 0 2 1 ] 2 IE ©ETC ab*K cco^^iEIOl* 

Yi =S h Ci) X, Ci) + + Ni 
tmZft. M3<7) (B) <D&<7)&®&^<DXt>\i [Yi 
-2„ Hi Ci) X* Ci)] Xi Cm) X&2> a Z.<r>m&fr * 

D, Cm) = [2* A, Ci) Xi Ci) + Si + Ni ] X, Cm) 

Ai Ci) =hCi) -Hi Ci) 

s„, : i = m£&< i = i - 1 mm 

1:a^I^:^^S. Ai Ci) X, Ci) ZMM^frh 
<t)t~&*k i3«o (B) iz^mi£x^<D--c>zmM:z 

[ 0 0 2 5 ] Z<D-^<D^&Zm\&lZ^tyt^Z<Di)m 

m&x&z> 0 z<nmm&x\±, mfe?£&z&®mizmi- 
&%zt%z>?, n Hi ci) Xi ci) <vMnzmm®<v&t)* 

a, Cm) =2 J Yi Xi Cm) 

= 2hCi) r 3 Ci.m) + 2 3 Si Xi Cm) + 2 1 Ni 
= h Cm) r , Cm.m) + 2„ 
+ S 3 Ni Xi (m) 
= h Cm) rj Cm.m) +2, h Ci) 



&o coffiW&Tlim^/^Xi i:A^€-^Yi <3O40K 

[0022] 5 1 6i*mm®mx&t) ^ v7)\<y-?& 
muss 4 xv^>v \*-?<D&mK%i-z>i%wfrmm<Dm 

[ 0 0 2 3 ] r^^«f^i!)fH^Tt:Mt^o 

-?Z>t^ fl^M j + 1 IZtetf&mfcy J JHcOmf ICO^ 
* y#^H i . 1 Cm)^^^"t^?I#^«^liIl3 <D 
(A) co J: ^ izmztl&o ZhlZ^ Z\(D^WL7 <\ )V?m 

mzvfk-t^a, cm) *fc&a t Ltz%m£ t &&<nmn 

^£H]3tD (B) IZTF-fo VICOH3C7) (B) (DmfclZte 

^x^mm\^^m^tmmmt^^ 0 

[ 0 0 2 4 ] d-C\ A^^Yi It 



(i ) 



(2 ) 
(3) 

^iiA, ci) izfem^zft&f&frttmmmzmb-r, 

[ 0 0 2 6 ] Z^mmz^X^ W\3<7> (B) K7j<-r± 

&m®&\txjjm j ^Yi t&jjm^Xi cm) wm-Kwm 
m%L*5-7L*>o j£ (i) (DXJim-^Yi 

m^Xi cm) ^^Mxnm \ = 1 j $ x<nm*%\n 
^comzw-Kmmm&a, cm> t&< mm ^ iz 

40 i3V^T 



Xi (m) 

h Ci) r j Ci,m) +2 J Si Xi Cm) 
Ci ,m) + b i Cm) + c i 



r j 



r, Cm.m) =S 5 X, Cm) Xi Cm) 
r, Ci.m) =2' X, Ci) Xi Cm) 
bi Cm) =Z 3 Si Xi Cm 



( i *m) 



(m) 
(4) 
(5) 
(6) 
(7) 



(5) 



5-252079 



7 

c, (m)=X 3 N, X, (m) 
ti3< i H«-C|io tlU r 3 Cm.m) l2§!g*g-i§-X< 
<0v*7-. r 3 Ci.m) »iSS«^X, Ci) <7>licL«iraK 
ftT*i), 2 3 »i i « 1 - J ©*D««r*U, £.12 i = 
m£lfc< i = 1 - I 0*Dtt*§EU ^a-fiifiMWh 
Ci) »2«S&**£T + &*t^*, * = lfcE£LTv> 

[0 0 2 71 a j Cm) r j Cm.m) "CiEJMIS 1 



8 



(8) 



(4) O»2*l^T»±«4>Sa^0^iR3tCL, iEa-fka 
, Cm) lihCm) IZM&I- 2> Z t lz% Z> 0 

[0 0 2 8 ] ^tc. M^mlJ;ft<SC^ffi&£^J* -y 7* 
m«r»<*«LJC3-*5S: (6) K*-f-|iS«KIKI& r , 
Ci.m) Zm^X&J&L, i£ C4) ^f>^L5llt»i. 



D 3 Cm) = h Cm) r 3 Cm.m) +2„ A 3 Ci) r 3 



Ci .m) + b , Cm) + c > Cm) 

(9) 



5t (4 ) t ( 9 ) Oit^cJ'^^ 



Ci .m) 



2- A, (i) r 3 Ci.m) < 2« h Ci) r 3 

[ 0 0 2 9 ] H4 li:^ (9) Cm.m) X 

jEjftftLfcPj Cm) CJ:&ffft«5e^fltit*ift*r*L3fe 

ffi-T, 1 1 I2W X, /BArtSB^ 12liiftX3 

-G, OBijSB^ lliUftin-G, 
mmyifr?, 1 4liA*i-^Y, £#j&[SIM7 -f jv* 20 
l*ijfitSy7M/^^«lilAX, Cm) <h OfflSffl 

Mmmztm^&^mmmmmmm, i5i2*<z>v 

7H/y^^OtB^Xi Ci) <agSffilWWft*Stfti-& 
@5ffiHMttffHKBIHK 1 7 i2#j&Hl! 7 >r * * 1 O 9 
yrtSH, Ci) SrfBfgl-^^y^ac^^V. 16 1* 
SSfflMMttr, Ci.m) * y :/«ftHj Ci) 

**#«-#0». i 8mnftxD-^«^tt»iKi 

Kl 4T**3t*5:»IWIW*t©*#«: t 1 
9 li*«>£fl»£ tbTtr^-f" Xi Ci) *>/<7-r, Cm.m) "C 

[ 0 0 3 0 ] ft*, ^i^ta^t, tfffi^Hra&a 
j Cm) £2„ h (i) r 3 Ci.m) Sr-rcy— r , Cm.m) X^r 
ft-TftjESMtU ^^M^oTP, Cm) *f> 

[0031] B 5 12 ? y :/ft 1 = 512, {£IE5£lkK =★ 

r 3 Ci .m) / r 3 Cm.m) £1/(1-1) (11) 
fcft&££, CO»«H»o«#lilJttTi:3S:oTlia 40 a*<b&G0j&ft iSa-fk^ft^BaJ £ 



(1 0) 

* 1 s ^n-^J^ggi|^Jt^4 OdBt LT«ft«l3g«:^ff 

LfcJ^fc*m&. * (9) \z±z>fflMm<n^^-mz£ 
x&z> 0 m 5 frbfrfrz X n u, ffiimft-eii i = 5 i 2 

12 i = 4 0 9 6^j£(lft ^ftv^i&StLft^ Ctf)J: ^ 

ItTi = 4 0 9 6ttftX\*^mfc&± *) \ 0dB*> 
^<^ot^0, W&ft&&±mz&W2tiX^2>Zk 

[ 0 0 3 2 ] COffiBUat2*««jtcS5g-e*4o i"ft*> 
*^Sfe^S3ettl2ig4 U^i-jSSEia5 (4ffi9r) OfiJ 
1 & fr\Z%Z>£f^&^Xfa%E2ti2> £ «h l2^e>^T 
ffiSlffiMWfta, Cm) fc/*7-r 
, Cm.m) , Iciffiratr, Ci.m) <Dtfm*. i&ft£H 

, Ci) £H 3 Ci) «:e-K«Srai»-e**o 
[ 0 0 3 3 ] 14 UiSi/^r I^«Sffl^li i =m*Vfc< 

( i - i ) *frh%z>o lot, mj£m^&> ci) <^*: 

S i « 1 - I ^oi/^T^Lv^tffi^"f £ fc, 
^#P 3 Ci) **Cfc*S»2i<0 (1-1) ft***5fe» 



^ (6) wigat^ (i - 1 ) >&&b#su j = ( i — 
i) c^l^o ^htz^ojEm^^mmwmm \ 

[0 0 3 4 ] $«btc, wC7>ffiKfel2, WM<0$)Mtz&^ 

xmi^x-<D&f£tmiLttMM&<Dtmzm?fi' *>* 

&)lz&^&M&f£&&3%2 tiZo -f^^*>, S (10) 



/h^^hCi) OfliseuWLTffaSSftS'flcjh (H 3 Ci) 

= 0) -t&^tx&y), *<D®2\*&^mmw®Lr 
j Ci.m> <offifrm*&% < t-eab&o 

[ 0 0 3 5 ] if*l L« (10) ^77* 

rU:*4fc, "Tv^^^hCi) tCov>Ti2±^ v^A 3 Ci) 
^S*$H&:tW&o ^^liT^^^rhCi) Cco^ 
TJ2#^^^ i = ( I - 1 ) <fc *9 <>*<*}tTS4: 

[0 0 3 6 ] 0 6 lix^-Wm^tiS^^-: 
50 fc«:«fflLT#a«l^«:*tT-f *^^7^«r i = 1 ^^>W 



C6) 5-252079 
9 10 

&X&Z> 0 i = (I -1) imiZ&^XWMltZblZfe* [ 0 0 3 7 ] m2?>Jj&tLT$: (10) 

2. h, CO r 3 Ci.m) -2. H, CD r, Ci .rrO < 2. h (i) r 3 (i .m) 

(12) 

[ 0 0 4 2 ] *%W<D^mz&?zoX\±m + (7)tBlI 



^<"t^>^^-e^fe^fi/h^<^^Ci:^75^o 127 

gcs^*&s*«&gi:i-;z> 0 mm<vm7\*mio>-%mz 

XhteWfefc (me) *>¥?tLT?t^ i = 5 1 2 11*3 
^Xm2<r)-fifet3cit2it2>£ 1 K Ltzi><DX$>2> 0 
[0 0 3 8 ] yzTfrY-flZtt-tzmft 

tz-fammz. J: *m5£T;urru XAo#Sc^iEHI£&2 £18 

l±Ztirtimm®&5 . 6 £j£T#&^iEll&&2 20 w 

Mmmt, mw®&s, e^nrz^^^^m^x^ t 

[0 0 3 9 ] h -?mmtf$LCxy7)\s h-^ft 

tz^*x%%L%® mm$jE) zikit Ltt , 30 m 

[0040] ztiztfictz&K^ rrfrh-ftftftihz 
r'-^^'j-fcy h (^J7) It h-^or'- 

?irte-c*&o 40 

[0 0 4 1 ] mS\t^(DMmD £ 5 1 2 fcfcS, *t 
(9) ^ffioT^ft^ffi^lgff L/jB#C0J.3-f^*i|*tt 
£ffg: L*: <DXh !K 1=4096-4224 $t?x 
n-*NaHH«Jt£ OdBfc Ltf K;v h LT 
v^o «ffiii«D<7)^f ^$ttt 1 0 2 4 (D + 

I) sg&tigiJOLT^S^ v-?<D&w\±#m 
2HxmKm^lzte\,*xi>^3-m%%;\ifc4?i-& - £ 

fc(R5gLT^* 0 50 



[ 0 0 4 3] *£T\ x3-gKW«Hl§nfc5<!> 

X, , Y, ^IMM6, 7 *&®mtxmm&)iz{$%L 
feiE®m2 izAjjt^txm^ttmM&t ae«MM«* 

»: i 4gS D w#A»:It«* i: t iM^i&o H9 

3 — * > -b 7 ^r^i~ t> (DTafe^o 
[0044] u 9 fltrifc^^ifeM 

»jE®%2 i:A^?«x^f 8 A**-§-Y, * 

x>f?f 8, 9 ^w^om^xmtim^x^ , a^^y 

[004 5] HI 0«±^3-gI»SS6«: i = 4 0 9 6 t? 

L> HilLfcBfxa-fclB 
^3-(OffiM«:fflv^#fe«rffiu»ittf 2ms 

^ zzx\t&*>i-^±^\z, Jtzj-mm&MwtfittMz 
1 2 8ms^^1-^^>coi: Ltv>& 0 4 ^^>f '^^OftJ^ 
x.tixa-»«0)^tB35^1 2 8msftKfrvv 

[ 0 0 4 6 ] MU^^m-^JC*|-LT()CI^^n~gK 



C7) 

11 

3£*fSil§Sjfr-t*- t^^T^^o ^oT^i^^^ 

[ 0 0 4 7 ] Bl 1 temffi&fe^ (400 Hz<7> iE3£i£) 
tNKJKLfcSL i = 4 0 9 6 fcfcv*TJfc^#«^fciE'ffc 
L^t |^x3-i'*»tt^-e*4o ill, "-ft 10 

[ 0 0 4 8 ] JU±rSt^L3t*Jfie|-Cli, «»ffll3gT^ 
Sialic: tiKR^tii *><DTf*& < , &&1£JE®&<D& 

*> & O T , #r^^JXAC JE& £ rt: * U i!5£ D * -5- £ 
[ 0 0 4 9 1 i^^^h-^tffii^^^lixn- 

[0 0 5 0 ] 

[»E«>»*] UUitcBfciJJLfcJ: 5 fc, *^i:J:n 30 

**^«^-t & - t £ Kit T- § £ 0 

[Hi] *«ii:#^^IIT^4, 
[02] 93 <?) LX<D2-^-**r 



#H3¥5 - 2 5 2 0 7 9 
12 

[H 3] Xlfe^lBlK-Cfflu^rv^lKftlijEGiKoffftji 

[@4] ^M^IIIel^{c^tt^#m^jT:Il^ (ffiMffi) c7) 
[15] »B8»«rffl^fc»^fc*BMftft«rfflv^fc»^ 

[0 7] «#JSft<Z>*Jgft*:#ffl L>ti3-fN*W14«: 
[19] *5kW<Ofll<7>%mWt LT^)x.n-^^>Hr^ 

[mil] ftw^^w^in-fBsfeWttt^-tia-c* 

[ill 2] ^Wi3~^^>-fc7C0tt*^i*^"t|I|-r* 

[»*o»W] 

2 ttft4EiE@ll& 

3 a»« 

6> 7 M3£l»JS& 

8.9 * -f y 

1 4 ffiaffif^f^mit^dl^ 

i 5 m^mmmtn^ 

1 6 ai«Ji3-#jejfi»ttj|t@K 

17 9v 7&%t* * } ) 

1 8 mn%* 

1 9 K#e 



C8) 



#Bf)¥5 - 2 5 2 0 7 9 



[El 1 ] 



[02] 

^ *f\ <o %^-m_w\ 



8* 

n & 
H * 



i 

n 

3 



(3 



n 



ro 





* 




El 






V 





31 

EI 




m 

1 


5 







[0 3] 



C A ) 



Yj 



— <l) — 

KXj(m)/£Xj 2 <i) 
CmHj(i)Xj{i) 
YJ = Chj<i)Xjli)+Sj +Nj 
C^j(m)- t-KXj 2 (m)/EX] 2 (i) 



Hj + iCm) 
— o 



oC\ (m> 



HJ(m) 



(B) 




#I3¥5 - 2 5 2 0 7 9 




[14] 

T ts 

a j(m) 



C Yj Xj (m) 
h* 



19 



Xj(i) 



E X j(nr»)Xj<m) 
IrJ 



r|j(m t rn) 



£ Xj(i)X j(m) 



r j(i,m) 



1 



17 



CmH j(i)r j(i,m) 



M6 : «E^X3-MA^St*@* 



H,(i) 



11 



20 



7~ 



15 : fc£.*B«iiHHK*tJH3i* 

Hj(i) 



1? 



CIO) 



5-25207 



ims] im&] 





8 



§ 8 _ 



[H 7 1 




-252079 



[®8] 




[m i oi 




m9] 

^ br <r> /fit <o % m&wi 



UJ 



£ 












1 

n 




H 





71 



SI 


tec 




3? 





K 



[Hill 




Q2) 



#»J¥ 5 - 2 5 2 0 7 9 



[Ell 2] 




B n 7 
39 a? H 



7U> h^-~V<7)^| 



(SDInt.Cl. 5 

H 0 4 Q 3/42 



1 0 4 



9076- 5K 



